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F I 
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3/23 



5-W'r* <•#> 
5K0 4 6 



(21)tBHS# 
(86) (22)ffiSB 

(85) «sR3tama 

(86) SI8Sttie#^ 

(87) 3852$*^ 
(87)fflB^fflB 

(31) «5fc«£S#^ 

(32) «<cB 

(33) «Jfc«£®3 



ftH2001 -555226( P2001 -555226) 
¥JS13«F lfl 25 B(2001. 1.25) 
3p^l4^7H 25 8(2002.7.25) 
PCT/US 0 1/0 2 34 1 
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^13^8^ 2 8(2001.8.2) 
6 0/1 7 7, 9 44 
¥£12^18258 (2000. 1.25) 

*a (us) 



(7DUBA 7*x7, ^>3-.#Hf7H 

01730, ^•yH7*-F. SHJU-fe'V 
i7X 40 
C72)JW!# -f=f-JW- hA^3 7 

7*'Jjt7-&*S Tif^a— fcyytf 
02476, 7-'J>h>. ^7* *MJ- 
h 22 

02476, 7-'J>h>. /VfV 'J** 
□ 22 




(57) SUB] t _ 

Ctt ^tAOIS (Tx) /x**«fctf3ffl (Rx) /< 

&©¥9«tt. xa-** * OLMSC * 

^iCfifcA. •9->7)K0^«7W-A^ ! i«^^^ 
cking)T*^«- I3-*t>t?-W7«>fl 

K«ca^Tffton*. -f >y-f > • >ffl©« 
Rtt ^ 7 ^> .^-^vaa^^cDraJiS^u- 
Mcfcfc^TrsiSisnsmK. 3E«an*. *75-f> 



X/023 , 



120 



■130- 1 



is: 



170 

A/ 



180 

w 



140 



(2) #82 00 3-5 2 11 9 4 

IIS** 1 i 
x 3 - \ y -t 'J ^/-v^r^t^ot, 

W*« 3 ] 
5 ] 

^(extraneous signal)*; X tfx a - *>*«Ut D fc «> O K *^v»T ft & ft fc 



(3) 



t#H2 0 0 3-5 2 1 1 94 



£714 £ t , 

1 1 ] 

1 2 1 



(4) 8H2 00 3-5 2 11 9 4 

[11*11 1 5 ] 
iiflco - "pB"Ci J^t, 
[1**1 6] 

traneous signal ^jiCJ^f Srfllx. C t % 

[W*« 1 81 
[S*S1 9] 



(a ^S2003-52 1194 

2 0 ] 
[11**2 1] 

il£i>5 , + ^x3-^vt7-*^^^ :,± « Mai-?* 

[1IS2 4] 
[fl|$ff 2 5 ] 



(6) ^2 00 3 - 5 2 1 1 9 4 

[S*I2 6] 
^ & 4 Mo -SB-C* -2> £ t > 
(W*«2 7] 

[M>R^2 8] 

[flf*H2 9] 
x. £ C t , 

im*m 3 o ] 

[S*«3 1] 

K$£ 2 l <3tf «lB*i*#K: g ^t, ItflE 77 U V r x 3 - * \ y -fe 7 - ffl 60- 



(7) *jS2 0 0 3 -5 2 1 1 9 4 

[ 0 0 0 1 ] 

^tc £ \f * x n - <7>te# K MT & o 
[ 0 0 0 2 ] 

mww*] ■ 

DSLtt#Kii3V»-C, mS^tiDA^Csubscnber premi se) fc o n ^ n - 77 
•C»#S*L4«ftOfl-«««»*^ U 7(<Hscrete frequency carriers)^! 

*l, iE?^fcf*«^ *2Hrc, m l r?- ; 

[ 0 0 0 3 ] 

tLtap)tL, a^Miaot, as? tits NJt^j: 0*^*1 tiaa-r 

[ 0 0 0 4 ] 

y * ;k& S Nftfi> S$«tJ^ £->f 7'f- r * ;i/£fcrt:o till L 
, $M^SNlt*«SEf4CltK:J:»)*SE$*L4o n-f-fv^W* ("load 
ing information) tf % SgjlfltftjE?^^ *SJ8* "btJQA^"^ 

RCm«tffl^T2v»K:iHS-C&*J:o> itiW" ^(transmitting)" Ztt&pR 
fflCiyU, ify h • Tn^r-v-e Vffifcli, 7* " * 



(S) fcH 2003-521 194 

[ 0 0 0 5 ] 

a* p>in A^oar** s *i* ffi#*stt > sua** fc«sn^o*rcs* ? tt 

+r- MURvn/f- h->^l^^rv^^iJOA^ll^ (DTM ADSL) 

^©TSt^fllfcttU 4 3 1 2. 5 H z^flf«*ISr*1-4*^:2 5 60t7 
* 4 3 1 2 . 5 H z Oflf«W*# + *#^:3 2 O-if 7*f- * * ItSo S 

JS^AD S LMfc£v*T, 6 8 Of - * 7 U- A£ <£ O 5 ' 1 OIHM7 A# 

Dti'f- v 3 >7 U- A (syncronization frame) , f£fc>*>^ WW 7 
U - A (sync frame) & 0 
[ 0 0 0 6 ] 

fflffllirttfcflffcW*, IH«5tiU#fi'fk (FDM) & X tfs.u - * * v*> V- -> 

fflfc 1 -try 'J 7£fiJ>) ^T> SiJO-T7* J r * 'J htTafr^O 

f-^ffli:i>3iT4, Tatx**** B#fritf#Mlfc^ «t •) -W±o^iIf 
fcLtOffi&f--* * ^ 5f ffl S *«■ * o ±s£' ,? *fi, 

[ 0 0 0 7 ] 



(9) &S2 0 0 3 -5 2 11 9 4 

x 3 _ % ~ y 4. u_ -> 3 > \zt <9 , ±3K A> K7j«Tat 4J:iE?*i, 
V. SZ^^C/V. 3 4^, ; tt^ j er AmswraftwRlfCii a-7j)U • X3 

ADSL ti\ KODC«Kiii^T£*tt*WS-9-- f^ffltc 4 k H z*t 53* 

[ 0 0 0 8 ] 

fA> *)ffij££fc£1-*C*:, K£o*<o -tfAOSfll (Tx) /< _ 

^-rvyiKi, L'-^^iw * y meat s *i* 8 mnB7u-A*«»fSftowc 

«3*l4o ^$7 U- ACfe/cSTXSy'R x^>7>0»iff£i**t***ft* 
K^^^i/i-ff-f (extraneous signa1)<7)§2§£git&<,-> J: i tz "T > 

[ 0 0 0 9 ] 

• A- = > t JfcttS ft&o -f > > • ><- V 3 -X- 3 - f- * * ^ 

<r)mt*fe®-LX^h*7 y4 y ■ '1- J J 3 >cottf^ 5 J:</^-^n^Jt3}-7 7-i' 
[0010] 

*»W <?5 ±ffi £ J: v * <r> fliotf *s i tfSb * n , &t & ^ Jfe £3i «> BMffl 



(10) ft.g2 00 3- 5 2 1 1 9 4 

[0011] 

$&$4>£ifc££i&, tlTOHii*#5BLooBi|BltSftW1"*o 
[0 0 12] 

[0 0 13] 

f v ^ ii-x 3 - t > -t: 7 - It 1 9 2 <D9 y V&Z^-fh F I R ( 
[0014] 

x 3 -*-r>t7-lt SM-f (Rx) (Tx) o^ilHlCest 

imare)^^^^ i t K «fc •) £ (received sequence) ^ t>xa- J: 
olfrfM-*o £*i£J:»K WTOjtKgoV-C, xn- (Rx' ) *>4»/»£M 

-W^n* : 
[Sell 



k 



CC-C, Rx, 14, nll^lt^K^, Tx„ (i, n#§<0M^ 



8H2 00 3-5 2 1194 



> 7* JUT- &±(f. Ta P s -, (i^ kfiOfy?Ji'i3-*t>t7- (DE 
C) ? ? r-C&ao LOJijCec" 0 free sequence^ x 1 . 14, SO 

OiED E C [Hlg#yS(non-DEC related processing)^! £ iff £ ft £ 0 

[0 0 15] 
[0016] 

y 3 -MA4" (during showtime), ? y , &/h 2 *i£® ( L M S ) 7 ^ =r 
ijXACioVT, S?ij(train)^j:^/XliMfr?H^o i§#> *^h 2 *2ift»- 



[&2] 




mmm^my^ **-<*>«ft*M*r (auto -r*>t*o*/h2*aiH um 
[ft 3] 



(12) 



*#H2 0 0 3 -5 2 1 1 9 4 



w k (n+l)i±s (n+ 1) fl^^fv^^nt*!:! 

[»4] 



or, 



[0017] 

[»5] 



(13) 



#£12 0 0 3 - 5 2 1194 



t 

m-Taps 
x = Tx 

y^EchOerftmltd 

191 

Echo a ^ aK ,=2 J Taps k -Xx^ i 

15-,, *ft5E"f4fc<>, WTO^H*-*-* 9 $J5e?*l£^rr-^e>^ 
[ft 6] 



E= EchOineasuraJ " EchOestimatedj 



— T% Echq,,. i<rti fj, ±iaa^^^a^>je;«Pflt-c** J: ? fc*fc*i* 0 L 
*U fif/^Rx, li, i3-0*4^f, &S»^«>S^fi-§-J£#Cstro 
ng far end signal component) £ -g-A,-^ <9 > W.$ftH> if £ ? Ht^i v^f, E 

<K-*4o ADSLffltLTfi, JgSSr^^Wffi^U-A t 

Ofl-fiC1ts contribution)^ jtij-fltf, &ft<75|5i#l7 U-AKfcfc* 3 ^ 



(14) }$ft2 00 3- 5 2 1 1 9 4 

m 7 1 



EchOmeasured^ = Rx n - (Rx> 



Taps d h = Taps ^ + M * "IT" ( Echo mesured " Echo es t imated ) 

= y+ tf .-=-*»(to-<£r>- r > .-=-»• ) 

7<3p5„ Tx > ftp*; « / 

|X7 - (excess coefficient error)£|f jf-^ ^t^4 0 
[0018] 

LMSOit^tt Tx' X7-^iy7ftLT^T?tiJ, Lt#oT, 
ji : 

[»9] 



(15) 



&332 0 0 3 - 5 2 1194 



Tapsn+i " Taps n Tx \ ^ ^ Taps r 



tri bution)^' jt 4 0 Lfci'oT, < R x ># R xj^fcifcCfcft*!^ xrr- 
hllt^i-Cpilot component) i £*14 0 $ ft&v^Hr^K Ji 

, ±I£^Mfr7^3*'j TxaMD'; htfft&ti* &TV>fct%2> : 

[ft 1 0 ] 

= i^ + [ir- ?//o/ ]({ to+/ ' //o/ - e ^} < ^ jr+ >'r-r- [tttt^t])- 2 m - ,4//, (.) 

[ft 1 1 ] 
Ta P s n+l ^ 

*fflv»4 d t K i •) , tf-^4 9 18f'^t7M:J:^ T x £ <£ CTR x 
t>it£^ (current)?^ a k> >^ > 7> £ 11*1* 4 A&*ri<-5-x. <b *14 0 
«^*JM£9.Kfc»t4 Uv** F 4 £ J:U="F 5 fi> T x -9" v ?>03J* t £ £ 
, l/v'xi' F 6 *3<t 7 »i, R x-9->7"JK^5J^i: t fcK, Hfr?ti4 0 PISH 
7l,-Aj&<£#3tlTV*4»fr, *0x.tf> AD I 3- KKfc>747 V-J* 6 7 T 



06) m$k2 0 0 3 - 5 2 11 9 4 

li, 2 0 Q®<Dm&+*>t x"»r»?><*>&fc U 
[Tx,, • • ■ . T x 2 o o s R x a . • • •> Rx ; ] A£*a<bft4. 
ZtiK**), fca&ftfcRx"* Sfi*DTM7U-AilBIC, t> 

[0019] 

£KkStti> 0 1 o ^ UN ©f^ft ? tl/c t > 7- JK T x , , 2 > • ■ 

Tx 2 o o >«u Tx7Hi#H*i:^4, fr!e8o^T 

*L-P*LOfc*, X3-«5E?it, flt^<b«i:«b*i4o -Tit**)" 

<7?" ?>-7*;Hi, Rxl?-<Rx, -Rx; H*rt*fc* 
[ 0 0 2 0 ] 

[ 0 0 2 1] 

x v--f -f tfWTOJtKS^T&jE? it* : 
[ftl 2] 



(17) 



mm 2 0 0 3-5 2 1 194 



192 \ 
*-0 J 



***-(MHi, aftofy* ^-i-a-^ir v-t9-o14tt«»1-*OH*4t 
[ 0 0 2 2 ] 

W f y ^ ^Iti n - 4r y > 1 7 - li , *K> ">3-^-i'^+> 

Ktt, S«PBfcE3*l* 0 »- K«>X7«*I!1 Swap Apt) ic |£ t j £5 ti 7i: 

, **'J *»#&-*-*>:: Lfc* f of, Ki^^T, SwapA^ 
[ 0 0 2 3] 

13 Hi, *»-*»Il»:^^x3 - ^ t s >S1 1 0 0*r 

7l -; l l 0, 3VhD-9-l20, ;X*'J 1 3 0, ISMS? U-AfcfflSS 
14 0, »£Stl 5 0, Jt*£Sl 60, X3-^>-t7-170fci 
^^y/X3-^>-t7- 1 7 0£fffix.T£*K *0£T*> 5, J 5 



(13 ) 0 0 3 - 5 2 1 1 9 4 

A N CPE^fAv DSL^fA, ADS L*T^<r>*T^2 0 0 ; • 

[ 0 0 2 4 ] 

^^>J 13 0tj> v'lrF-W^i'fO^iH^t'^I^ 
[ 0 0 2 5 ] 

SLrt:*** x a - * t > -tr 1/ - y s > Si 1 0 0 ^ ^^a° . o-#;wx'J 
h7-**J:0 f /4fcli'f FfoEfl^y h 7 - ^'_<D;iS^§sl$5^ 

i o^trtt.:£&*&f tiT^ u 4fc, E#*y > 7-^0*56^5 

{ 0 0 2 6 J 

& 0 c:^) ^4 HIS 7 u-Ao^fllJis X/fflAW >^-7x-^iiii;r/ h 

□ — 7— 1 2 ootttt. 4*:n, iai«7!/-Attaj«iii 4 ocj:oT*ai?ft 

^ o x^.^^^-y s >Ml 0 0 its ft®7 U-A^f*«fflt4 fc 
> (5]^ 7 i^-Art^r-^^^^-irvy'J yyttotb-tZo ^>7'J v^Sttfc 
-r>7;ni, zj>hn-v-i 2 0 is <fc VX/lhtiJ ^-7i-^BlcJ: 





$#112 0 0 3 -5 2 1 1 9 4 



[ 0 0 2 7 ] 



[ 0 0 2 8 ] 

i3-tt>-bl/-'>3 >lil 0 0/>> ? zfliJ£*- h*tX-a-C^4»-&"CJi^ * 

1 7 0 KM;&K£*t&X3-*i' V-b'J >7*7-f ^^-OfllJt^ftSEStlio A 
flcftKli, HW*'^*!^^ (extraneous signal)^ 

$D<bti&o Zh<>~> X3 -<?)•?• i&iMI^\ CO*ra# ; £€'§-^ f b^Cibti4o £ 

7 —fit h 7 7 >-t7~ 1 80 60^-7 -fi#i£tZ S ft&o I* 7 

7 * V 7"X 3 - * * > -fc 7 ~ 1 8 0 OJRfJt*) 4 , X3- + t'/-fc7-17 0 <3ffi& 

J:*) tS^a-S-, xn-^r^ >-t7 - 1 7 0 (i> Wxtf, - 13 Ofrh. 

i3-Jff>tl/V3 >7-f -ffl^ff L'/^fttr^'J' > n_ Ki"4£fcK * 

[ 0 0 2 9 ] 

UL, X3-ttVt7-17 0^fflJt73 ? > h77*>7"X3-?t>t7 

- 1 8 OOffifti •) tSEV i3-^Hi/y.= >7-f JU*-<7>fcft»i« 
X3-& £V£@@-%o)&&#WfhtL&o 
[ 0 0 3 0 ] 

>-fc7-§-Mff1--i)^W4^^^tTv^ 0 ^ftca^t, ®jftfi> 
xf^SlOOflfiii), * ?■ y 7* S 1 10^iSc<o 7> r y 7* S 1 lOt: is 
</>T\ 8«fiiff/Xli$fl ■ H0»!7 u-A*«tttb?ii4. *ry7*S l 



(20) 0 0 3 -5 2 119 4 

[ 0 0 3 1 ] 

*r v 7*S 1 4 0 iZ&^X, ^yf)^\ts * * 'J F*!Kif<fr&£ ft&o * 
r 7 7"S 1 5 0 iBSS*- Kfc Ao fcj&»§j&*£ov*-CJNItfri*4 ? tt& 0 

aijg^e- KHXofci:0*J(lf*«4 5itfc»'fr, T.r77*S 1 7 0 cat*, 
fiJI^'&Stifc^ofc^Kli, zf-vfS 1 6 0fcS>*>7-r*. 
[ 0 0 3 2 ] 

h5y + >/i3- + i->-t5-li, 7 r 7 7 S 1 6 0 C is ^ TMDt ^ 
r y 7*S 1 1 0 CKio 
[ 0 0 3 3 ] 

7f 7 7"S 1 7 0 F7^y^X3-^t>t7-(7)M^S? 
tl&o # Fxa-*^t7-* ! > 7r 7 7*S 1 8 0 K&vX 

&5e£tl&o 7f 7 7°S 1 9 OfciJ^T , *l/>fX3-*f >t7~ 

©iWJK t ^'H>/x3-f^t7- <7)ffi j£/6 5 tfc^ ? *U 7 r 7 7" S 2 0 0 

[ 0 0 3 4 ] 

7 r 7 7 S 2 0 0 K , ^^^xn-i^t^- <7)ffiJ£;* s # U > 

^X3-^t>t7-i>) iRv^t^ ^OJpJlf*** ? H4« ^77^^X3 

- + ^>-t7-<?)»'^ l ' 1 i^ Xf-7 7 , S2 10 Kii*> d^iUJBf***? 
it4i»ofc»#m4, XT7 7S 2 2 0 icv>>7°-r& 0 
[ 0 0 3 5] 

7. T 7 7" S 2 1 0 KJ3V*T, hX3-^^r>-fc7-li, h 7 7 * > 7"x 

3-*^>-t7-er > xrr-^^>-fe7-7'f^^ - J: >9 Mfr $ ti4 0 ^ 

7r 7 7S 2 2 0 Kiittr. 
[ 0 0 3 6 ] 

7r 7 7'S 2 2 0 K£^T> xn-*^ v-fe7-0|&ffc£S£t&LStf*^5tf> 
3 *i 4. £«0*fr#S * iiiH-fr, zfy7S 110 *i 
-C4v»»*Htt, ^:t|fW7t4^f77'S 2 3 OUiStfo 
[ 0 0 3 7 ] 



Qi) #3*2 00 3- 5 2 119 4 

Wjpfi54*ftt*Lrv»4, ^ftftC^ii:. iSfMi, *r v 7*S 3 0 0 "Cte 
i>K *T77*S 3 1 0^tSc<o z?y?S 3 1 OKfc^Tfi, MSfifc-fr 

7& ? irtB5tLSo 5<o^> ^r-^T'S 3 3 OKfc^TI^ ^f';yf^, xy- 
, iJ^^xn- fl^fllfijFfcS SiifcX3-*^V-fe9 - ±W<D (across)-* y 7' 

[ 0 0 3 8 ] 

7' d y 7 A (separate program) j; £ 4 ftffi n y M 3. - 5> <D v> f ft K Jt <9 
ttX'&ho L*U xn-^t>t'/->3>-/Xfi(i> Iffi^t'a-^ 
7'n^^A?tL7^-7'f^n7'n-fe-7+r-X(i'7'l'^ n::i > / f sn_ 7-^^ 

m ins&st^ as i c3U4*i&«>$m*ii^ f->7Ji'if7 , D^77-, m% 

^IB (discrete element c1rcu1t)^sogEjSI«^ia!&X^EiBl!ftSlll5, PLD 
, PLA> F P G A v PALf^yn/vAMl^li^ £ i M «1" & 3 

-f-*- h *3fefT tfft*#IE#58«flK firvite staTe machine)^^H-c#i> t<75 
[ 0 0 3 9 ] 

77 h$i7KioTfi£K*a-r*dfcd«tB**o ^*^icftx.-c> B^Stlfc 
x3-*^tl/-Va '/^fAli, «*»4»B1»XHV L S I Kttfcffl 

4, s/^rA^aLtiJicf/sfcjiaispsft, #5EO#.jte, sitf, sv^ti-c 



(22) 2003-521 194 

L**U uCif^t xa-** >■(:!/-•> a >->xr A£J:tf#ftli* ::t^ 

s*i fc* ft t n t * aw & i ^ > m * - * a. o'afi tt* k iw-r * ** « * » » 

/>- K->x7*J:0 f /XliV7 h7X7H<t Ijfi^Kl^a-riCfciWffi-C 

& O 

[ 0 0 4 0 ] 

tt, *f A<7V>- \?VX.T&XUV7 H7x7v^rA, Jftffl 3 V fc' i - ? - , 
AD S Llf^ h^l^<^«t 0 Mv^fA klHB*tttV7 h7x7£ <t 

& o 

[ 0 0 4 l ] 

[m i ] 



(23) 



Jit 2003-52 1 194 



<D o 



12] 



[S3] 

H 3 It , *JfcB n * x 3 -> \ y -t y - £ ft£T & Mtf W & * 



[HI] 



'no" 



120 



130" 



200 



gas* 



140 



150 



100 



160 



170 



13-^1-^5- 



180 

W 



(24) 



[2 00 3 - 5 2 1 1 9 4 



[H2] 



S100 



ODTx/RxS 



S110 



S120 



S130 




S140 
W 




13- 

13- 



S210 



No S160 



13- 



13- 
COM* 




S220 



13- 



S180 



13- 
13- 



S190 



(25) 



m2 003-521 194 



[H3] 



S300 



13 — yiz'D— ©SOJtB: 
HUB 



c 



S310 



S320 



S330 

w 



S340 
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